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) <^ldng api^lance* 

) An automatio oooldng appllanoa haa a mag- 
natron to cook tlia Ibod. The oooldng appOanca 
has a dial 36.wf)toh Is rotatabie and capable of 
being preaaad, on an opefBtfon panel 80 thereof, 
A oooMng mode In the menu 34 la selected due 
tD the retation of Iha dial, Tha ooddng moda to 
determined by preaslng of the dial 36. The 
cooking appHsnce controls the magnetron In 
aoootddfiee with the detemiined cooMr^ mode. 
Thia enables the dial 36 to be used for multiple 
purposes to theretsy aave space on a control 
paneL 
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BACKOROUND OF THE INVENTION 

The presont tnventton retateft to a cooking ap^l- 
anca» 

A prfor cooking appllartcA, for exampla. a micro- 9 
wavo oven, has many oooMng modes to oooK food. 
The cooking appliance haa many keya on a front pan- 
el thereof. Each key cormaponda to one oooking 
mode. When a user aelecta one of the cooking modes 
by pressing ths key, the cooking appliance automat- 
kaHy cooks food In acowdanee vyith the aalectad 
oooking mode. 

The mere the number of the cooking modes In* 
crease, the more the number of the keys Incrssse. 
Thersfore, much space is rsqulred for the keys In the 
front panel of the prtor cooking appliance. 

One cooking applianoe haa fewer keya on the 
ftont panel thereof. There Is a diaptay whk:h Indicates 
a cooking mode selected by the key. When the user 
prosses the same key repeatedly, the cooMng nrode 
selected by the key Is changed on the display. In this 
cooking appliance, the user must press the key re- 
peatedly. TherafDre. the adectkm of the coMng 
mode IS annoying and Inconvenient for the user. 

SUMMARY OF THE INVENTION 

The present invention seeks to provMe a oooldng 
appliance which can limft to a practical extant the 
space and the number of keys twpiM to select the 
cooking mode. 

The present Invention seeks to provide a cooMng 
appliance which anablea the cooking mode to be se- 
iected ea$By, 

According to the present Inventtont thafs Is pro- 
vided, a oooking appliance oomprisino: 

a) heaUng fneana for heating food; 

b) an actuator having two kinds of f^ndksn of ac- 
tuation a cooking mode to be chosen from ptursl 
modes In a menu, being set by the first actuation 
of the actuator and the set cooking mode being 
determined by the second actuaUon of the schja- 
tonand 

e) means, responsive to the first and second ao- 
tuatton of the actuator, for setting the oo<^dng 
mode In plural Mnda of menu based on the first 
aehiatlon of the actuator, fordetermlnkig the aet 
cooking mode based on the second actuation, for 
oontroOIng the heaUng means based on the de- 
termined cooking mode. 
The present invention also contamplatea a meth- 
od according to the above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

in the eocompanying drawings: 
RO. 1 is a block diagram showing an efectrical «r- 
rangen>e nt of a cooking apptlance Indudlng e first 



embodiment of the present invemlon; 
FIG. 2 la a perspective view of the oooking appli- 
ance indudlng the first embodimem; 
FIO. 3 is a front view of a front panel of the cook- 
ing appliance Including the f init embodinwnt: 
FIG. 4 ie e flow diart showing an operatton of the 
cooking appliance Including the first embodi- 
ment; 

FIQ. 5 is a timing chart of a signal corresponding 
to a second actuatkm of an actuator of the cook- 
ing appliance Including the first embodiment; 
FIG. 6 is a timing chart corresponding to the FIG. 
S when a first achiation of the actuator Is operat- 
ed during an oparatton of the second actuation of 
the oooking applianoe Including the first embodl- 
mems 

RO. 7 is a flowchart ahowing an aeration of the 
cooking appliance Indudlng a second embodi- 
ment of the present Invention: 
FIG. 8 ts a timing chart of a signal corresponding 
to a f irat actuatton of the cooklrrg epplianca in- 
chjding the second embodiment and 
FIG. d Is a timing chart cormspondlng to the RO. 
S in tha state where a cooking initiation la accept- 
ed, of the oooking appliance indudlng the eecond 
emlMdhneiiti 

DESCRIPTION OF THE PREFERRgD 
EMBODtMENTS ^ 

A first embodiment, ki which the present Inven- 
tton Is applied to a microwave oven with an automatic 
cooking functton. will be described wkh raferancefiist 
to Figures 1 to 3 of the drawings. 

A microwave oven 10 hea a oooking chamber 12 
for reosMng food to be cooked. Amachinarydiamber 
14 is prodded on a skte of the oooking chamber 1 1 
A magnetron 16. as microwave heating means for 
heating food in tha cooking chamber 12, Is located In 
the machinery chamber 14. An oven heater 18, which 
is used for normal oven cooking. Is k>cated outside a 
rear wan 20 of the oooking chamber 12. Agrfil heater 
22, whk:h ia ussd in a grUI oooking. Is iocaied on a can- 
ing 24 of the cooking chamber 12. A front door 26, 
Which opens and closes the cooking chsmbsr 12, is 
pNotatly mounted on a Itant surface 28 of the micro- 
wave oven 10. An operation panel 30 Is provkfod on 
Ifie front surface 2B In fronlof the machinery chamber 
14. A display 32. whk^ is iocaied on the operation 
panel 30, displays e time and a state of a set cooking 
mode. A menu display 34, which Is also loc^ on the 
operation panel 30, displays a menu Including a lot of 
oooking modee. 

The menu display 34 comprises three menu por- 
tions 34a. 34b and 34c which display plural cooking 
modes In the menu respectively. When a cooking 
mode in the menu Is selected, the set cooking mode 
and one of the menu portions 34e, 34b end 34o in eo- 
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cordance with th9 Mt cooking modd are lighted up ra- 
spectlvety. An operating dial 36 as an aetuator, whfeh 
ia rotatabla in both dlracHons and also capable of be- 
ing praa8ed.'i8 located on the bottom portion of the 
operation penal 30* The rotating actuation of the op- 5 
erating dial 38 la a Hrot actuation, and the pressing ac- 
tuation id a second actuation. 

The operating dial 36 outputs a algna!, which la In 
accordance with both the dirsctlon of rotation thereof 
and the rotation angle, to a controfler 36. A deslrad la 
cooking mode In the menu on the menu display 34 Is 
Bolected and set by the outputted algnti. When the 
operating dial 36 Is pressed, a signal for starting the 
cQfsklng Is aant to the controller 38. 

Three switches 37 allow salectlon of the kind of i$ 
cooking from miciowavacooking, oven cooking and 
grill cooking, dwttchas 37 are provided under ths op- 
erating dial 36, The user can set a cooldng time uafng 
the mtating amount of the operating dial 3Q, 

A mlcrooomputar40 comptl ses the controlier 38, so 
a timer 39, and a memory 42 which In advance stores 
a cooking program Inchidlng, for example, a cooking 
time and a kind of cooking. When the user uses the 
menu display 34, the microwave oven 10 automatical- 
ly cooks the fbod on tha basis of the program In the 29 
mamory 42 In sccofdanoe with the cooking mods est 
by the user In the menu display 34. 

The magnebon 16, the oven heater 18, and the 
grill heater 22 are respective oonneoted to the mn 
oocomputer 40 through a dr^44. Asenaor 46. for 90 
•xampla, a gas sensor and a tharmistMi which can 
detsct tha state of cooking^ Is also oonneoted to the 
microcomputer 40. 

Operation of tha first embod^nt wtD be desert* 
bed with reference to FIO. 4 to FIG. 6. 35 

When selecting automatic cooking, firetty, the 
user rotates the operating dial 36 to Select a cooking 
mode flrem the plurality of cooking modes in the menu 
dtopTay 34. When the user iolatas the operating dial 
36 dockwise, a pulse due to the rotation of the oper- 40 
ating dial 36 Is sent to the contrdlar 36. The contndler 
38 detects both the dfaeetion and the amount of the 
rotation of the operating dial 36. Since the direction 
is docKwise, one of the menu portions 34e, 34b, and 
34c is lit up in order on the basis of the amount orthe 45 
rotation. When the operating dial 36 alopa touting, 
one of the marai portkms« for example 34a, la set and 
is lit up. 

Nexti the user rotates the opsretlng deal 36 ooun* 
tsrclockwise. A pulse du« to tha rotation of the 
atlng dial 36 Is again sent to tha controller 3& The 
controller 36 detects both the directton and the 
anoount of the rotatton cf the opemting dial 36. Since 
the direction is counterdodcwise^oneofthe cooking 
modes, for example, RiOE, Is lit up In the menu por- as 
tlon 34a in a different odor from the menu portion 
34a. 

Thus, the cooking mode "RICE* ia aataeted end 



aeL The controller 38 reada tha program in the mem- 
ory 42 in accordance with the cooking mode 'RICE*, 
and sets the program. After that tha controller 38 
counts a time whfle the dial la being pressed contin- 
uously. When the time exceeds a predetermined time 
T1, the contrdler 36 starts the set program, that la, 
the mkmivave oven 10 actuates the magnetron 16 lo 
heat the rice. 

Therefore* since a plurality of user functtona am 
pregrsmmed using operattng dial 36. the mterowave 
oven 10 can minimize the apace for the keys and the 
number of the keys to sdect the cooking mode. 

Moreover, tha user can sdect tha cooking mode 
easily. 

This will be descilbed In more dotal with refer- 
ones to FIG. 4. The mlcrooornputer 40 determines 
whether the opereting dial 38 b bdng presaed (atep 
SI). In the case of "YES* at the atep Si, the timer 39 
either starts to count (if tha ti^er is slopped), or con- 
tinues the counting up (when the timer Is already 
countir^) (step 82). In the case of *r40' at the step 
Sip tha timer 3S stope counting and the count of the 
timar39 Is deared (step4). The m[crDComputBr40 de- 
termines whether the operating did 36 rotatee* that 
is, a putse is inputted to tha microoompuiar 40 due to 
the rotatton of tha operating did 38. In the caae of 
"YES* at tha step S3, the microcomputer 40 seta a 
ooddng mode on tha Imfs of the pulse caused by the 
rotation of the operadng dial 36 (stsp S5). The count 
of the timer 38 Is dearsd (step SO). The mksrocomput 
er 40 datarminee whet her the tBma of the timer 39 ex« 
ceeds a predetermkied vdue T1, for example. 0.3 
second (step S7). Also, m the caseof"NO^atthe step 
S$, the now progresses to the step SX in the case 
of "NO* at the stsp S7, the flow rehirna back to the 
Btep SI. Whie the fk>w repeaia tMtween the atep SI 
to the step 87, when the raault Is *YES" at the step 
S7, the microwave 10 atarta the cooking based on the 
set cooking mode. 

That Is, as shown in FlO. 5, when the operating 
did 36 is befng pressed, the timer 39 Increases the 
count, that Is, tinie t Before the time t exceeds the 
predetermined vdue T1. however. If the piessfng of 
the opereting did 36 is stopped, the microcomputer 
40 stops the counting of the timer 39 end dsaia the 
time t. Aa a result, the microwave oven 10 does not 
start the cooking aa ahown by waveform a In FIG. 5, 

On the other hand, when the operating dial 36 Is 
being pressed continuously for a time longer than the 
predetermined value T1. the microwave oven 10 
starts cooking a$ ahown in waveform b of FIG. 5. 

Therefore, if the user presses the oparattng did 
36 by acddantfor an Instant the microwave oven ID 
does not start cooking. 

Whne the user is condnuoudy praadng th^ oper- 
ating dial 38, when the user rotataa the opeiattng did 
36, the time t is deared. When the rotation of the op- 
Biating did 36 stops, the timer 3d starta the counting 
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again In tha state of baing pra3$«d of the operatirtg 
diat 36 alao. When the tima t of the i^ 30 exceeds 
the predeterminad value T1 • for exampla» 0.3 second, 
the microwave oven 10 starta cootdng. 

Thereforo, regardiese of by user's wlU or by acci- 
dent, after the uaer aet the (Hi cooking mode, in the 
condition of the count being >Mthln the predetermined 
P^d T1 , the user can aet the second oooUng mode 
again without detaching hia hand from the operating 
dial 36. Tlie microwave oven ID Is hence convenient 
fdrauaartousa* 

In the first embodiment, the menu display 34 has 
three menu porttona 34a, a4b and 34g» however, the 
scope of the Invontion ia not restricted to the f vat env 
bodlment For examplOp another way tn which the 
cooking mode is displayed In ordar due to ths rotation 
of the opsratlng dial uses slldable actuator In a linear 
d^ctk)n Instead of the rotatafale operating dial. 

RG. 7 to FIG. 9 show the second embodiment of 
this Inventton. A conslrucikin of the aecond embodi- 
ment la aame as that of the fM entbodiment as 
shownlnFIG.1toRG.3. 

Only the oper«tk>n of the aecond amt)Odtment 
which dlffera fiom the first embodlmam wll be descri- 
bed. The user rotates the operating dial 3d to select 
a cooking mode from the plurslity of cooking modea 
In the menu dlspfay 34 in the same way as In the f Irat 
embodfrnent When the cooking mode is seteded, the 
microcomputer 40 reads a program, aooordhg to the 
rotation value and the direction of the operating dial 
36. (torn the memory 42. When the operating dial 36 
la not miBied for a predetermined 12, for ex- 
ample. 0.3 seconda, the microcomputer 40 can ac- 
cept the information of the preasfng of the operating 
dial 36 to start the cooMng (START READY). 

As a result, after the (MBdetarmlned period T2, 
when the operating dial 36 la praaaed* the microwave 
oven 10 stsrts ite oooMng. 

if during the pradetarmlned period T2 user ro- 
tates the operating dial 3$, the microcomputsr 40 seta 
again the cooking mode on the basis of the pulse In 
accordance with the rotatton of the operating dial 3$. 

A sltuatkm In which the user operates the dial af- 
ter the predetermined time T2. will be dasGrfbed as 
foirows. 

The mlcrocomputBr 40 determines whether the 
microcomputer 4o can accept the Inforn^atton to start 
the cooking (step Pi), that ia, whether the operating 
dial 36 is not rotated for the predetermined period T. 
When the user to rotating the operating dial 36 to se- 
lect the cooking modSi since the computer 40 cannot 
accept the Informatk^. that h, atart Is not ready, the 
microcomputer 40 datarmlnes "NO* at the step Pi. 
The microcomputer 40 determines whether the oper- 
etlng dM 36 Is rotated, that Is whether a puiae gen- 
erated by the rotation of the operating dial 36 is input* 
ted to the microcomputer 40 (step P2). In the case of 
*YES" at the step PZ the cooking mode is changed 



at every pulse of the operating dial 36 (step P3}, A 
timer 39 starts the coundng to count the time t until 
there Is a next rotation of the operating dial 36 (step 
P4) and the flow returns back to the atap P1 . After the 

0 tfmar 39 starta, before the time t of ths timer reaches 
the predetermined period T2, the microoompular 40 
determines 'NO* at the step PI. When the operating 
dial 36 Is not rotated, the mterocomputer 40 determl- 
nae >icr at |ha step P2, and the How progroaaes to 

f 0 e next etep P5. Before the time t <tf the thner 39 also 
fsaches the predetarmlnad period T2, the flow re- 
turns back to the step PI. Whle the flow repeats the 
steps, when the time t of the timer 39 reaches the pre- 
determined pertod T2, the flow progresses to a next 

15 step P6. At the step P8, the microcomputer 40 enteia 
e state capable of accepting the information of atart- 
mg the cooking. Then start la ready, and the flow ra- 
mrne back to the step PI. That ia. at that time, when 
the operating dtei 36 Is pressed, the mk^oweva oven 

30 10 starts the cooking. 

In the case of nrES* at ths step Pi, the flow pro* 
grasses to a next step P7. The microcomputer 40 de* 
termlnea whether the operating did 36 la pressed at 
the Slap P7. tn the case of "YES* at the atep P7, the 

25 flow progresses to a next step P8. At the etep PB» the 
mterocomputer 40 drhree and oonbola the magnetron 
16, oven heater 18» or the gri heater 22 In acco^ 
dance with the cooking mode selected by the user, 
if the raeult of step P7 Is 7<I0-, the ftow progress- 

so es to a next step P9. When the operating dial 36 Is not 
rotated at the step P9. the microcomputer 40 deter- 
mines "NO*, and the flow Psturna bock to tiM stop Pi. 
In the case of "YES* at the stop P9, that b, when the 
operating die] 36 is rotatod. the now piogreasaa to a 

3S next atop Pio. 

At the atop PIO, the microcomputer 40 determi- 
nes whether the rototton of the operating dial 36 ex- 
ceeds a predetermined range, thet Is. for example, a 
number of pulses generated by the rotatk)n of the op- 

49 eraUng dial 36 exceeds three. In the case of "YES" at 
the stop PIO, the microcomputer 40 doee not allow 
acceptonoe of the Information to start the cooking, 
and the ftow retume back to the etep 51. In the case 
of -NO* at the step 810, the ftow returne back to the 

43 stop SI. FIG. 6 Shows the ststo Of a a^nal generated 
by the rototton of the operating dial 36. 

Af tor the user eeleets and seto a cooking mode, 
and the user presses theoperatfng dial 36 tostartthe 
cooking, If the user rotates the operating dial 36a litlto 

50 bit by acddent. the rotottonal dsgree does not reach 
the predetermined value. Thte Is because there will 
always be fewer than three pulses. As a result, the mi- 
crocomputer 40determlneB *tJO*et the atop PIO, and 
the ftow retorns back to the stop PI, 

» Therefore, after that, when the user presses the 
operating dial 30, the microcomputer 40 determines 
"YES" at the step P7 through the stop P1 , and the mi- 
crowave oven 10 etarte Ito cooking in the stop PS. 
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dBterirdning tho secimd cooking start mode 
based on tho second actuatiQn t>elng mafn- 
telnad for a second predBtormrned period 
from a point when the first actuation Is per- 
S formed again, for controfllng the heattng 

means baaed on the eeoond determinad 
oookiog mode. 

3. Acooklngappllanceacooidtngtodarrn1or2.ftir- 
f 0 ther (ndudlng a dteplay, the cooking mode eat by 

the f nrst aduafon being dieplaxad on the display. 

4. A cooking appliance according (o any preceding 
Claim, ftjrther (ndudlng a mennry in which a pro- 

15 gram In aecofdance with each oooklng mode to 
stored, and the oentrolllng meana oomrde the 
heating means on the baaia of the progmm in the 
memory and the selected cooking mode. 

» 5* A oooklng appliance aooording to any pmeecSng 
daim^ wherein the first actuation of the actuator 
Includes a rotating actuation, and the second ac- 
tuation of the aotualor bidudee a piessing actua- 
tion. 

e. AcooMngappnanoeacooRllngiDanypieoedlng 
dakn. wherein the oonraiing means delerroinae 
the etart eooMng mode based on the second ao- 
tuatkin bebig maintained for a predetermined per- 
ls tod. 

7* A cooking appltonoe aeoording to any preceding 
daim, wherein the heating means indudaa a 
magnetion. 

8. A cooking appliance aooording 10 dalm 3 or any 
of dalms 4 to 7 appended to dakn 3. wher«rn the 
display nidudaa plural menu pertbna whteh each 
indude a plurality of oooklng modesL 

40 

ft. A cooking appliance according to dalm 2, when^- 
In the f liet predetermined period le the same as 
the second predetermined period. 



Aooordlng to the second embodiment« even If the 
operating dial 36 is rotated by a little by acddent when 
the user preasee the operating dial 36. the sdaded 
cooking mode Is not ehanged, end rsmains ready for 
start ThereforSw It la very convenient Ha user to use 
the microwave oven. 

Although only a few embodlmenta have been de- 
scribed In detail above, those having ordinaty skUl In 
the art wUl certainly understand that many modfflca- 
ttons ars possible In the preferred embodiment with- 
out departing from the teaching therefor. For exem- 
plOp although the embodiment describes aeleotlon by 
rotatkm In two dlredlona. of oouree thto aeleetlon 
could be done using rotatfon in only one direction. 

AH such modifications are Intended to be encom- 
paased within the following dabns. 



Clalma 

1. A cooking appliance oomprlsing: 

a) heating meana for heating food; 

b) an actuator having at least f bst and second 
kinds of fiincik>n of actuatbn* the first actua- 
tbn selecting a cooking mode a plurality 
or kinds <a oooklng modes In a menu, and the 
second actuation commanding that the ae- 
iected cooking nnide be started: and 
0) controlling means, responsNe to the first 
and aecond acbiatlone of the aduatiM; fdr eet- 
tktg the oooMrtg mode, from the plurality of 
Mnda of ooc^g modes In the menu, based on 
the first actuation of the actuator, and fordo* 
termlning the start cooking mode based on 
the second actiiatk>n» and fbr controlling the 
heating mesne based on the determined 
cooking mode* 

2. A cooking appHance comprising; 

a) heating meana for heattng food; 

b) an actuator hav^g at least two kinds of 
function of actuatk)n, the first sdustlon ee- 
lecting a cooking mode from a plurality of 
kinds of cooking modes In a menu, end a sec- 
ond actuation commanding that the sdected 4S 
cooking mode be started; and 

c) means, responsive to the f brst and aecond 
BCtuadone of the actuator, for setting the 
oooMng mode firom plural kinds of menu 
besed on theflratactuatton of the actuator, fbr so 
determining the start cooking mode based on 

the second actuation being maintained for « 
fkst predetarmkied period while the second 
actuation Is performing befors the first prede- 
termined period, and If the first actuation is «5 
performed again, the oonbolling means set- 
ting a eecond oooklng mode wMch is egein set 
by the first actuation, the controBIng means 



10. A oooklng appliance eooordlng to dakn 2 or 9, 
wherein the controlling means determines the 
second etort oookkig mode when the first actus* 
tkin is performed only beyond a predetermined 
range again during the first pfedetermlned peri- 
od. 

11. A cooking apf^lance oomprlsing: 

a) heating means fbr heating food; 

b) an actuator having at feast first and second 
kinds of ftinctton of aduatton, the f list achja- 
tton selecting a cooking mode among plural 
kinds of cooking modes In a menu, and the 
eeoond actuation oommandkig that the ee- 
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l9Ctad cooking mode ba started: end 
c) meanig reeponetve to the f Irak and second 
eduationa of the actuator, for 8ettin9 the 
ooQidng modee emong the pHiial Mnda cook^ 
Ing modea In the menu basad on the first ao- a 
tuatton of the a^uator in the condition of the 
flfst actuation holding for e fimt predeter- 
mined period, and fbr determining the aet 
cooking mode based on the aecond actuator, 
for leeetflng a new cooking mode aftsr the io 
f Iret cooking mode ia aet when the f fmt actua- 
tion la parformed beyond a pradetermbiad 
value of actuation, for oontrell^ the heatftig 
^ means Iwsed on the reset oocAfaig mode. 

19 

12. A method Of Operating a pooMng appliance whkh 
Includes heating means for heating food, an ao* 
tuator having a first actuation and a second ao- 
tuation, the first actuatton aefecting a cooking 
mode among plural Wnda of cooking modea in a so 
menu, and the aecond acbjatlon commanding 

that the aalected cooking mode be atavted, and 
the controilhg means for oonboltkig the heating 
maansi comprising the steps of: 

sensing the first actuatkMi of the actuator 25 
to set a cooking mode In plufsl kinds of menu, 

aensing the second actuation of the actua- 
tor. 

aettiflg a new cooking mode baaed on a 
latter sensing of the first actuation when the first jo 
actuatkin is again performed during a predeter- 
mfned period after the performing of the aacond 

actuation, and 

•aSi determining the new cooking mode after a 

predetermined period afiar stopping the per- $8 
forming of the latter f ns| aohiatkm. 

13. Amethodofoperaitlngaoooklngappflanoa which 
Includes hsating meana fbr heating food, an ac- 
tuator having a first actvalton and a aecond ao- 40 
tuatron, the first actuation selecting a oookli^ 
mode among plural kinds of cooking modes in a 
menu, and the second ectua^ commanding 

that the selected cooking mode be started, and 

the oontrolling means for controlling the heating 4S 

means, comprising the ataps off: 

eensing the first actuation or the actuation 
to aet a cooking mode In plural kMs of menu, 

sensing the actuation of the first actuation 
being held for a predetermined period, so 

setting the cooking mode based on said 
sensing steps, 

resetting a new cooking mode due to the 
^ performing of the first actuatk>n beyond a prade- 

tsrmined value of aduation, and 89 

determining the new cooking mode upon 
eensing the second actuation. 
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